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Provide A Detector Configured to Produce Output Parameters 
when Electromagnetically Coupled to a Supplied Sample 



Define One or More Permittivity Coefficients 



Obtain Output Parameters when the Detector is 
Electromagnetically Coupled to a Reference Sample 



Obtain Output Parameters when the Detector is 
Electromagnetically Coupled to a Test Sample 



Compute the Difference between the Output. Parameters 
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Apply the Computed Difference In Output Parameters to the Permittivity 
Coefflcient(s) to obtain the Relative Test Sample Permittivity 




Measure Real and Imaginary Parts of the Permittivity 
of a First Calibration Sample 
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Measure Real and Imaginary Parts of the Permittivity 

of a Second Calibration Sample 



Calculate the Difference between the Real Parts of the Permittivity 
of the First and Second Calibration Samples to obtain Ae'^, 



Calculate the Difference between the Imaginary Parts of the Permittivity 
of the First and Second Calibration Samples to obtain As" 



Tune Resonator to Critical Coupling Point when 
Electromagnetically Coupled to the Reference Sample 



Obtain Resonator's fres,i and Qi Parameters when 
Electromagnetically coupled to the First Calibration Sample 



Obtain Resonator's fres,2 and Q2 Parameters when ^ 
Electromagnetically coupled to the Second Calibration Sample "P-^i^ 



Calculate the Difference between fres.2 and fres,i 

to obtain Afres.cal 



Calculate the Difference between Q2 and Qi 
to obtain AQcai 



Calculate C by taking the ratio of 

Ae'oal to Afres.cal 



Calculate C" by taking the ratio of 

A£"cal to AQcal 



Obtain fref & Qret Parameters when the Detector is 
Electromagneticaliy Coupled to the Reference Sample 



Obtain fsam & Qsam Parameters when the Detector is 
Electromagneticaliy Coupled to the Test Sample 



Compute Afsam-ref and AQsam-ref 
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Compute Change in Permittivity between Test & Ref Samples: 

As sam-ref = C X Afsam-ref 
AE sam-ref = C" X AQsam-ref 



Tune Resonator to Critical Coupling Point when 
Electromagnetically Coupled to the Reference Sample 



Obtain Detector's ri and Xi Parameters when 
Electromagnetically coupled to the First Calibration Sample Si 2 



Obtain Detector's ra and X2 Parameters when 
Electromagnetically coupled to the Second Calibration Sample 
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Calculate the Difference between ra and ri 
to obtain {Ar} 
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Calculate the Difference between Xa and Xi 
to obtain {Ax} 
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Calculate {C} by taking the ratio of 
{Ae'cai} to {Ar} 



Calculate C" by taking the ratio of 
{A8"cai} to {Ax} 



Obtain rref & Xret Parameters when the Detector is 
Electromagnetically Coupled to the Reference Sample 



Obtain rsam & Xsam Parameters when the Detector is 
Electromagneticaliy Coupled to the Test Sample 



Compute {AXsam-r 


ef} and {Arsam-ref} 
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Compute Change In Permittivity between Test & Ref Samples: 

{Ae'sam-ref} = {C'} X {Arsam-ref} 
{As"sam-ref} = {C"} X {AXsam-ref} 
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Obtain Detector's Ii and Qi Parameterswhen the Detector is 
Electromagnetically coupled to the First Calibration Sample 



Obtain Detector's I2 and Q2 Parameterswhen the Detector is 
Electromagnetically coupled to the Second Calibration Sample 



Compute {Alcai} and {AQcai} 



Calculate {C} by taking the ratio of {Ae'oai} to {Alcai} 



Calculate {C"} by taking the ratio of {Ae"cai} to {AQcai} 



Obtain Iref and Qret when the Detector is 
Electromagnetically coupled to the Reference Sample 



Obtain Uam and Qsam when the Detector is 

Electromagnetically coupled to the Test Sample 



Compute {Alsam-ref} and {AQsam-ref} 



Compute Change in Permittivity between Test & Ref Samples: 

{A8'sam-ref}= {C'} X {Alsam-ref} 
{As"sam-ref} = {C"} X {AQsam-ref} 



1 E 



4^ - 



4/- 



Co ^_-^c:e:.,,i^_ 



rvv€^SJ^^ re.f?ircSs^ Co^l5?c.v^ f-:? 



Compute the Temperature-independent Permittivity 
for tlie Test Sample 







Measure a Plurality of Temperature-dependent Permittivities for the 
Test Sample at a correcponding pluralities of Temperatures 





Select the Temperature-dependent Permittivity which most closely 
Correlates to the Computed Temperature-independent Permittivity 
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Use Dielectric Probe to iVleasure the Reference Sample 
Permittivity (Re and Im parts) at Temperatures to,ti, t2....tn 



Use Dielectric Probe to Measure tine Test Sample 
Permittivity (Re and Im parts) at Temperatures to,ti , ta. . . .tn |^ / 2. 2^ 



Compute: 




A8'(to),A8'(ti),Ae'(t2), .. 


A8'(tn) and 


A8"(to), A8"(ti), A8"(t2), 


. . . A8"(tn) 



Compute: 
Abs[A8' - A8'(ti)]ti = {to, ti. t2. . . . tn} and 

Abs[Ae" - A8"(ti)]ti = {to. ti . t2. . . . tn} 



The Temperatcrre^d-ependefi*- Permittivity is the Ae'(ti) and A8"(ti) ^ 
which produces Absolute Values closest to zero; 



